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549. 


NOTE ON THE MAXIMA OF CERTAIN FACTORIAL FUNCTIONS. 


[From the Messenger of Mathematics, vol. 11. (1873), pp. 129, 130.] 


I CONSIDER the functions 
Y= T (x = 1), 
Y2 = a(x —4)(@—-1), 
Ys= x (a — 4) (a — 3) (@— 1), 


dia (« — *)( —- a) Lra (2 — n=) (a —1). 


Attending only to the absolute values, disregarding the signs, yn has n maxima, 
viz. if n be odd, = 2p+1 suppose, these are 


Ye Voli, Fae Bae Foe eis 
where Y,,, corresponds to the value «=4, and Yj, Y, ..., Yp to values of # between 


1 1 2 p-l p 


i pile pris diha ps 
— St ae I+’ I+1 ” Beri 


But if n be even, = 2p suppose, then the maxima are 


aa a Fe Foie aN 


where Y,, Y,,..., 29 correspond to values of x between 
a fy 2 p-1 
0 and op’ p and Sport Sap and 4. 
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In every case the maxima decrease from Y, which is the greatest, to Y, or Yp} 
which is the least; in particular, n= 2p +1, then 


Y= (t-ap)  G-D 


WE a= 1 ) 
=( 2.2p+1° sao 


{1.3...(2p—1)}? aca seep — FP 
a ae cas 


=; Pte ry? «*(p +4) 
(Qp+1)? ~ 4r(2p +1)?" 


which is 


Suppose p is large; then, as for large values of s, 
Ta = /(207) a4, 


we have 
I (p+4)= Vm) (p+ 4P er 
=y (2r) pel +35) eP- =y (2r) p? e-?, 
(2p + 1)? = (2p). relta) g p? e, 
and so 


ImpPe- P pep- 1 \2H 
Go a AA S h 8 


Anr2”?pPe 2P- 2e 


Also Y, corresponds approximately to 


AEE TETA 
oe ee ane ees 


Sn In On ae TAT Ed OOD 

Ein ened r (2p+ 3) 

N net r4 2 (2p + lj? V(r) 
ow 
3 
T (2p + §) = v(2m) (2p + §) -t = (2m) (prise? tP (i) gant 
=N A Ap RT e, 
and 
i 1 
h (2p a ire = (2p)! n log (1+55) Bt (2p)P+e 

so that 

aape VC) 

_Pv(2) 
gert ? 


so that, p being large, Y, is far larger than Yp}. 
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